Correlation between diameter and DNA or protein synthetic activity in rabbit blastocysts.
Noninvasive parameters are desirable to assess viability of preimplantation embryos. The objective of the present study was to investigate how noninvasive morphometric criteria are related to invasive metabolic parameters. In Day 4 and 5 noncultured and Day 4 in vitro-cultured rabbit blastocysts, diameters as well as DNA or protein synthesis (by incorporation of tritiated precursors) were measured. From the diameter of the blastocyst, total volume of embryonic cells was calculated and used for statistical analysis. In noncultured controls, cellular volume and thymidine, leucine, or methionine incorporation were highly correlated, with coefficients of correlation ranging between 0.7 and 0.9. The calculated equations of regression were linear. Blastocysts cultured for 24 or 48 h in medium supplemented with uterine flushings showed comparable coefficients of correlation and regression. After culture in serum-supplemented medium, however, a less close relationship was found, with statistically significant lower coefficients of correlation and regression. Our results demonstrate the following: (1) There is a close relationship between blastocyst diameter and metabolic criteria in noncultured rabbit blastocysts, indicating that simple measurement of the diameter of a useful tool for assessment of blastocyst metabolic activity. (2) In cultured blastocysts, however, measurement of diameter is of doubtful validity due to a substantially altered embryonic metabolism in vitro. (3) Blastocysts cultured in medium that contained uterine flushings maintained normal expansion and metabolic activity for some time.